The orphan nuclear receptor Nur77 regulates hepatic cholesterol metabolism through the suppression of LDLR and HMGCR expression.
Disorders in cholesterol metabolism are critical in development of atherosclerosis and are related to acute myocardial infarction (AMI). The liver is one of the most important organs that balances cholesterol metabolism. In order to investigate whether Nur77 is capable of regulating cholesterol metabolism in HepG2 cells and to demonstrate the underlying mechanism, the downregulation and upregulation of Nur77 expression in HepG2 cells was achieved by the transfection of siRNA specific to Nur77 and the transfection of the recombinant plasmid, pcDNA3.1-Nur77, respectively. Following the downregulation and upregulation of Nur77 expression, changes in the total cholesterol (TCHO) levels in HepG2 cells were observed based on lipid overloading. Thereafter, changes in a series of key gene expressions related to hepatic cholesterol metabolism were measured at the mRNA and protein levels by RT-PCR and western blot analysis, respectively. The TCHO levels in the HepG2 cells were found to increase following the downregulation of Nur77 expression and to decrease following the upregulation of Nur77 expression; these results were confirmed by oil red O staining of the cells. As for the hepatic cholesterol metabolism genes, low-density lipoprotein receptor (LDLR) and HMGCoA reductase (HMGCR) levels increased following the downregulation of Nur77 expression and decreased following the upregulation of Nur77 expression. However, liver X receptor α (LXRα) expression did not change markedly along with that of Nur77. According to these findings, we conclude that Nur77 is capable of reducing hepatic cholesterol based on lipid overloading, and that this may be due to the decrease in LDLR and HMGCR levels.